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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
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Status 
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2a)D This action is FINAL. 2b)l3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

Remarks 

1 . Applicant's request for reconsideration of the finality of the rejection of the last 
Office action is persuasive and, therefore, the finality of that action is withdrawn. Claims 
1-3, 5-15, 17-21, 23-24, 26, 29-30, & 32-33 are pending in this application. 

Claim Objections 

2. Claims 1,15,21, 26,& 30 are objected to because of the following informalities: 
The phrase "forming a first conductive region inside or above a substrate" is 
misdescriptive because the first conductive region extends above the third insulating 
region which is extended above the substrate (see last line in claims). The examiner 
suggests deleting "inside or". Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 9-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsui (US 5,891 ,799) in view of Mochizuki et al. (US 5,990,507). 

Re claim 9, Tsui teaches a method of forming an integrated semiconductor 
structure having a plurality of connection levels, comprising (Figs.6-1 1 ): 

forming a first conductive region; forming a first insulating layer (14 & 16) having 
an upper surface over the first conductive region; etching a first opening through the first 
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insulating layer to expose a portion of the first conductive region (fig.8A); forming a first 
conductive plug (Fig.9) that fills the first opening and is electrically coupled to the first 
conductive region, the first conductive plug having an upper surface extending no 
further than the upper surface of the first insulating layer; forming a second insulating 
layer (4' & 16') having an upper surface over the first insulating layer; etching a second 
opening through the second insulating layer to expose a portion of the upper surface of 
the first conductive plug; forming a second conductive plug (20') that fills the second 
opening and is electrically coupled to the first conductive plug, the second conductive 
plug electrically contacting the upper surface of the first conductive plug, and further 
having an upper surface extending no further than the upper surface of the second 
insulating layer; forming a third opening through the first insulating layer; forming a third 
conductive plug that fills the third opening and has an upper surface extending no 
further than the upper surface of the first insulating layer, the first and third conductive 
plugs being formed simultaneous; forming a fourth opening through the second 
insulating layer; forming a fourth conductive plug that fills the fourth opening, second 
and fourth conductive plugs being formed simultaneous. 

Tsui does not teach forming a second conductive region over the first insulating 
layer, the second conductive region directly coupling the third conductive plug to the 
fourth conductive plug. It is conventional in the art to form contact pad between two 
conductive plugs to prevent misalignment. Notes that Mochizuki etal. in Fig. 19 teach 
the first wiring layer (37) formed on the first insulating films (3 & 10) and formed in such 
a way as to be connected to the first metal layer (35) substantially in parallel with a main 
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surface of the semiconductor substrate and it serves as a contact pad. Therefore it 

■ 

would have been obvious to one of ordinary skill in the art at the time the invention was 
made to form the first wiring layer served as a contact pad between the first conductive 
plug and the second conductive plug in the Tsui's device as taught by Mochizuki in 
order to prevent a misalignment between the third conductive plug and the fourth 
conductive plug. 

Re claim 10, Tsui does not explicitly teach forming the first conductive region 
comprises implanting a dopant into a substrate over which the first insulating layer is 
formed. However, Tsui noted that semiconductor device, such as FETs, are formed on 
the substrate and conductive layer 12 can form gate electrode for FETs (Col. 4, line 65- 
Col.5, line 10). Therefore, it is inherent the first conductive plug is connected to 
source/drain regions of FETs and also Mochizuki et al. show source/drain regions. 

Neither Tsui nor Mochizuki teaches ion implantation. The ion implantation is 
primarily used to add dopant ions into the surface of silicon wafers and has a several 
advantages, such as ability to more precisely control the number of implanted dopant 
atoms into substrate (see page 282). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use ion implantation 
method to form a conductive region, such as source/drain region, in a substrate of Tsui 
since ion implantation has ability to more precisely control the number of implanted 
dopant atoms into substrate to obtain a desired doping concentration. 

Re claim 1 1 , Tsui teaches the first conductive region (12) comprises depositing a 
semiconductor material prior to forming the first insulating layer. 
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Re claim 12, Tsui teaches forming the first conductive plug comprising: 
Depositing a conductive layer over the first insulating layer and filling the first 

opening; and removing the conductive layer over the first insulating layer by polishing to 

leave conductive material filling the first contact via (Figs. 9-10). 

* 

Re claim 13, Tsui teaches forming the second insulating layer comprising: 
Forming a first dielectric layer (4') over the first conductive region; and forming a 
second dielectric layer (16') over the first dielectric layer. 

Re claim 14, Tsui teaches forming the second opening comprises etching 

■ 

through the second dielectric layer and subsequently etching through the first dielectric 
layer. 

Allowable Subject Matter 

5. Claims 1 -3, 5-8, 15,17-21, 23-24, 26, 29-30, & 32-33 would be allowable if 
rewritten or amended to overcome the objection, set forth in this Office action. 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Donghee Kang whose telephone number is 571-272- 
1656. The examiner can normally be reached on Maxiflex. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C Lee can be reached on 571-272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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